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SPECIFICATION FOR 

ALUMINIUM CASTING ALLOY INGOTS AND 

CASTINGS FOR AIRCRAFT PURPOSES 

( Third Revision ) 

0. FOREWORD 

0,1 This Indian Standard ( Third Revision ) was adopted by the Indian 
Standards Institution on 16 December 1981. after the draft finalized by the 
Light Metals and Their Alloys Sectional Committee had been approved by 
the Structural and Metals Division Council. 

0.2 In this standard, a few more new casting alloys which are now being 
used extensively for aircraft components have been incorporated together 
with alloy designation No. as per IS : 6051-1970*. Also, conventional unit 
for tensile strength has been changed to MPa with proof stress values on 
0*2 percent strain against 01 percent. 

0.2.1 Further, a list of near-equivalent material specifications of British, 
American, French, German and Russian origin are provided for reference. 
Heat treatment parameters for each alloy have also been indicated as a 
guidance for the heat-treaters. In addition to this, the general characteristics 
of different casting alloys are given in Appendix A. 

0.3 In the formulation of this revision, due weightage has been given to 
international co-ordination among the standards and practices prevailing in 
different countries in addition to relating it to the practices in the field in 
India. This has been met by deriving assistance from the following 
publications: 

CSA HA Series — 1958 Specification for aluminium and aluminium 
alloys. Canadian Standards Association. 

BS 4L 33 : 1959 Aluminium — silicon alloy ingots and castings. 
British Standards Institution. 

BS 4L 35 : 1970 Aluminium — copper alloy ingots and castings. 
British Standards Institution. 



*Code for designation of aluminium and its alloys. 

3 
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BS 3L SI : 1970 Aluminium-silicon ~ copper-iron ingots and castings. 
British Standards Institution. 

BS 4L S3 : 1970 Aluminium — magnesium alloy ingots and castings. 
British Standards Institution. 

BS L 75 : 1959 Aluminium — silicon alloy ingots and castings. British 
Standards Institution. 

BS 2L 91 : 1970 Aluminium — copper alloy ingots and castings. British 
Standards Institution. 

BS 2L 92 : 1970 Aluminium — copper alloy ingots and castings. 
British Standards Institution. 

DTD 5018 : 1965 Aluminium — magnesium-zinc alloy ingots and cast- 
ings. Aircraft Material Specification. Ministry of Aviation, UK. 

AIR 3380 Aircraft material specification. Ministry of Air Force, 
France. 

DIN 1725 : 1973 Deutsche Industrie Normen, West Germany. 

QQ-A 596 and 601 : Federal aircraft material specification, USA. 

GOST : 2685 Russian specification. 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard covers the specific requirements for each of the aluminium 
base alloy ingots and castings ( depending on the method of manufacture ) 
for aircraft purposes. 

2. MATERIAL 

2.1 General requirements relating to the supply of aluminium casting alloy 
ingots and castings for aircraft purposes shall be as laid down in 
IS : 1387.1967t. 



*Rules for rounding off numerical values ( revised ). 

tGeneral requirements for the supply of metallurgical materials ( first revision ). 
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3. INSPECTION 

3.1 Ingots and castings shall be inspected in accordance with the relevant 
requirements of IS : 2304-1962*. 

4. MANUFACTURE 

4.1 Casting Alloy Ingots — Aluminium used in making alloys shall conform 
to the requirements of primary ingots as specified in IS : 23-1980t and 
secondary ingots as specified in IS : 343 5- 1968 J. 

4.2 Castings shall be manufactured from ingots conforming to the appro- 
priate chemical requirements of this specification or by direct alloying at the 
discretion of the manufacturer. 

43 No scrap shall be used other than that derived from the maker's own 
material manufactured to this specification. 

4.4 Radiographic Examination — All aluminium and aluminium alloy 
castings may be subject to radiographic examination if specifically agreed 
to between the purchaser and the supplier. The standard of acceptance of 
castings on the basis of radiographic examination shall also be subject to 
mutual agreement between the purchaser and the supplier. 

5. CHEMICAL COMPOSITION 

5.1 The chemical composition of ingots and castings when analyzed in 
accordance with IS : 504-1963§ shall conform to the requirements given in 
Table 1. 

6. CONDITION 

6.1 Castings shall be supplied in appropriate conditions shown below 
depending on alloy composition: 

M — As-cast 

W — Solution treated and naturally aged 
P — Only artificially aged 
WP — Solution treated and precipitation treated 
WS — Solution treated and stabilized. 



♦Procedure for inspection and testing of light metals (aluminium and magnesium) 
and their alloy ingots and castings for aircraft purposes. 

fSpecification for primary ( virgin ) aluminium notched bars and ingots for remelting 
for aircraft purposes ( third revision ). 

t Specification for 99 percent secondary aluminium notched bars and ingots for 
remelting for aircraft purposes. 

§Me(hods of chemical analysis of aluminium and its alloys ( revised ). 



IS : 202 - 1981 

7. HEAT TREATMENT 

7.1 Heat treatment of the castings, if any, shall be carried out by the manu- 
facturer so as to achieve the desired strength properties. The heat treatment 
parameters in Table 1 for the different alloys are found capable of achieving 
the desired properties and are given as a guidance only. 

8. MECHANICAL PROPERTIES 

8.1 The mechanical properties obtained from separately cast samples 
selected and prepared in accordance with the relevant requirements of 
IS : 2304-1962* and tested in accordance with IS : I816-1979t shall be not 
less than the values given in Table I . 

8.2 In the event of separately cast test bars being not available^ the following 
procedure may be adopted for acceptance. 

8.2.1 The properties shall be determined on three test specimens taken 
from the thickest and thinnest and intermediary sections of a casting 
selected by the inspecting authorities and shall meet unless otherwise specified 
by the purchaser or on contract, a minimum of 80 percent of proof stress 
and tensile strength values and a minimum of 50 percent of elongation 
specified for separately cast test bars. 

9. FRACTURE TEST 

9.1 If such testing is to h2 used in addition to radiography inspection, 
fracture test shall be carried out if required by the customer to ascertain 
uniformity of grain size, freedom from microshrinkages and other gross 
casting defects. 

10. PRESSURE TEST 

10.1 When required by the customer, pressure test shall be carried out as 
detailed in the drawing/schedule. 

11. IDENTIFICATION 

11.1 Ingots — All ingots approved by tne mspector shall be identified by the 
mark of the inspector and Melt No., Specification No., etc, so as to 
ensure full identification of the material. 



^Procedure for inspection and testing of light metals ( aluminium and magnesium ) 
and their alloy ingots and castings for aircraft purposes. 

tTenslle test lor light metals and their alloys ( first revision ). 
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11,2 Castiogs — All casting 2*5 kg each in weight and over, approved by the 
inspector, shall be stamped with the mark of the inspector along with 
Part No., Melt No., Specification No., Heat No., etc, so as to ensure full 
identification of the material. All markings shall be made at a location 
indicated in the drawing or in its absence, at places specified by the 
inspecting authority ( that is, where they are least liable to be detrimental to 
the casting in its service ). 

11.2.1 Casting Under 2'5 kg — All castings, less than 2*5 kg each in 
weight, approved by the inspector, shall be made into parcels which shall 
bear a tag with the mark of the inspector along with Part No., Melt No., 
Specification No., Heat No., etc, so as to ensure full identification of the 
material. 

12. CERTIFICATION 

12.1 All ingots and castings shall be accompanied by certification by person 
or persons approved by the inspecting authority for freedom from defects, 
radiographic test, chemical composition, heat treatment, mechanical proper- 
tics, as laid down in 3, 4, 5, 7 and 8 respectively or as required by the 
inspecting authority. 

12.2 The manufacturer shall maintain all records pertaining to each melt of 
the alloy and when required, supply free of charge a copy of works analysis 
of the material and other details whenever required by the inspecting 
authority. ( Work analysis is defined as routine analysis conducted by the 
manufacturer in order to control tUe quality of the material. ) 

13. CORROSION PREVENTION 

13.1 The approved and identified castings shall be coated with suitable 
temporary coatings, such as 'lanolin* before transit or storage. 



AMENDMENT NO. 1 APRIL 1994 

TO 

IS 202 : 1981 SPECIFICATION FOR ALUMINIUM 

CASTING ALLOY INGOTS AND CASTINGS FOR 

AIRCRAFT PURPOSES 

( Third Revision ) 

( Page 9, Table 1, col 1 ) — Substitute '4450' for '4458'. 

( Page 1 1, Appendix A, coll) — Substitute 'AASiY for '4458'. 



( MTD 7 ) 
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APPENDIX A 

(Cksem) 



Alloy Castability Corrosion Machina- Weldabi- Pressure 
Dbsio- Resistance bility lity Tightness 

NATION 



Typical Uses/Characieristics 



2285 Good; unsuitable Fair 
for pressure die 
casting 



Good 



4420 



Poor Fair Historically known as 'Y* alloy, has the capability of 

maintaining strength and hardness at high tempera- 
ture and with its good machinabilily characteristics, 
this alloy is suitable for engine piston cylinder. It 
is sensitive to hot cracking wl|en gravity die-cast. 
The alloy is prone to acid formation and inter- 
crystalline shrinkage. Maximum service tempera- 
ture 300'i: 



Fair for sand cast- Fair 
ing; poor, un- 
suitable for gravity 
die and pressure 



Good Poor Poor 
( Fair for non- 
heat treated 
alloys) 



In the fully heal treated condition, it possesses high 
strength and good ductility. Mainly used for 
applications where high strength and machin^ibility 
are required. It has got tendency to hot cracking 
while casting. Maximum service temperature 3$()"C 



2838 Fair for sand cast- Fair 
ing 

4128 Good; unsuitable Good 
for pressure die 



Good 



Fair 



Fair 



Used for high temperature application, such as 
delivery casing 



Fair Good Good A general purpose alloy, but often used m aircraft 

structural members requiring medium strength and 
in pump systems where pressure tightness is an 
important criterion 



4223 Good 



Good Good Good Good Medium strength combined with good casting 

properties, Also a general purpose alloy used for 
wide variety of castings 



4458 Excellent 



Good Good Good Good Used for. applications where excellent castability, 

good weldability, pressure tightness and resistance 
to corrosion are required. Also provides tensile 
strength and ductility. It can be cast in sand 
mould, gravity die and low pressure die casting 
method 



Excellent for pres- 
sure die castings 
(Fair for sand 
and gravity die 
castii 



Good 



Fair Unsuitable Good 



Pressure die castings for engine component. 



(Contimd) 
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APPENDIX k-'Contd 



Alloy 
Desig- 
nation 



Castadility Corrosion Machina- 
Resistance bility 



Weldabi- Pressure 
LiTY Tightness 



Typical Uses/Characteristics 



4585 


Excellent 


Good 


Good 


Good 


Good 


Used for aircraft components, such as flange, vent 
flange 


4535 


Excellent 


Good 


Good 


Good 


Good 


Used for aircraft components, such as drive casing, 

front casing 

i _.. 



4600 Excellent (Good for Good 
pressure die cast- 
ing) 



Good Excellent Excellent 



One of the most widely used alloys for general 
engineering purposes, suitable for sand, gravity die 
and pressure die casting. Possesses excellent 
foundry characteristics, including exceptional 
fluidity, it has good corrosion resistance and 
medium strength, suitable for casting intricate 
patterns 



4635 Excellent Good Good Good Excellent It has excellent castability and resistance to chemical 

attack as well as good machining and welding 
characteristics. This alloy responds to heat treat- 
ment and it is one of those few alloys which could 
be artificially aged without prior solution heat treat- 
ment to improve mechanical properties. The 
pressure tightness and dimensional stability on 
temperature variations of this alloy are used to 
advantage in the automotive and aircraft industries 

A special purpose alloy designed for particular high 
strength aircraft application. Its casting by sand 
and gravity die casting methods requires keen 
attention 



Fair ( Unsuitable for 
pressure die cast- 



iiiir "\ 



Excellent Good Good Poor This alloy when treated ( solution heat treat only ) 

combines the highest mechanical properties and 
the best corrosion resistance and machinabilitv. 
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